Objective -To examine the psychological consequences at a number of stages in the screening process for women attending a screening mammography programme. Setting-A pilot mammographic screening programme in Melbourne, Australia. Method -The psychological consequences questionnaire (PCQ; a reliable and valid measure of the psychological consequences of screening mammography) was used to measure the emotional, social, and physical functioning of women in a mammographic screening programme and a control community sample. A screening group (in whom no abnormality was detected at initial screen; n= 142) had four measurements: at screening clinic; before results were received; one week after all-clear results were received; and eight months after initial visit. The recall group (who were recalled for further investigation which showed the detected abnormality to be benign; n = 58) had measurements at the same points as the screening group and an additional measurement while waiting at the recall assessment clinic. A randomly selected community control group (n= 52) had measurements one week, two weeks, three weeks; and eight months after consenting to participate. Results -Emotional, social, and physical functioning of women in the screening group did not change over time and at no point differed significantly from that of community controls. The profiles of emotional and physical dysfunction of women in the recall group differed significantly from those of the screening and control groups. The level of emotional and physical dysfunction in the recall group was highest while waiting at recall assessment clinic, and scores were still significantly higher than scores obtained at comparable times from screening and control groups one week after obtaining notification that there was no sign of cancer (emotional P < 0'001; physical P < 0'05). This difference had disappeared eight months after the screening visit, when the level of emotional and physical functioning was similar to that of the screening and control groups. Social dysfunction scores did not change significantly over time and were similar for all three groups. Conclusions -Given that up to 10% of women are recalled for further investigations on first round screening, significant numbers of women may have psychological consequences. This speaks for the necessity for accurate reading of mammograms to minimise the false positive recall rate, and for counselling services to be available at recall assessment centres.
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The aim of the present study was to examine psychological consequences at a number of stages in the screening process, both for women who were recalled for further tests and those who were not. A reliable and valid measurement instrument designed specifically to examine the psychological consequences of screening (the psychological consequences questionnaire (PCQ)9) was used to compare measurements for the screened group with those of an unscreened community sample.
Methods

SETTING
A pilot mammography programme operated in Melbourne, Australia from October 1988 to October 1990. This programme was one of several set up to examine the feasibility of introducing mass mammographic screening in Australia. The breast x ray programme in Melbourne offered free screening to women aged 50-69 who lived in a defined geographical area around Melbourne. Recruitment was achieved by a public campaign (based on local newspaper articles and promotion of the programme to the community) and personal letters from the organisers of the programme inviting women to attend.'? Women made appointments to attend the programme and before attendance were sent a pamphlet entitled 'What happens at the breast x ray program', which described the procedures of the programme, including some information about the purpose of screening, the likelihood of being recalled, and the probable meaning of being recalled; a telephone number was also given for inquiries. At the programme two view mammography was used and the technical adequacy of mammograms was checked while the woman waited. All mammograms were subsequently read by two radiologists and results sent out about seven days after their visit. Women with suspicious lesions were recalled for further mammography and clinical examination at a special recall assessment clinic. When indicated, ultrasound or fine needle aspiration biopsy, or both, were performed. If cancer could not be excluded after recall assessment clinic investigations women were referred for surgical biopsy.
Items and layout of the psychological consequences questionnaire (PCQ)·
PSYCHOLOGICAL CONSEQUENCES QUESTIONNAIRE (reo)
The psychometric development of the PCQ has been described in detail elsewhere." The table shows the section of the PCQ analysed in this study. It is a reliable and valid measure of the effect of mammographic screening on an individual's emotional, physical, and social functioning. As can be seen, five items measure emotional dysfunction (E), four measure physical dysfunction (P), and three measure social dysfunction (S). The ratings for symptoms within each of the emotional, physical, and social dimensions are added to give a score indicating the level of dysfunction on that dimension; a higher score indicating greater dysfunction. The three scores thus obtained measure emotional, social, and physical dysfunction as a result of concern about breast cancer.
DATA COLLECTION Figure 1 illustrates the process of data collection. A consecutive sample of women who Cockburn, Staples, Hurley, De Luise were literate in English were asked to complete the PCQ while waiting for their matnmogram at the screening clinic. After the mammograms had been read by radiologists and before results were sent, women were allocated to one of two groups -those whose mammogram showed no abnormality (screening group) and those who were asked to return for further investigations (recall group).
Screening group
A random sample of the women whose mammograms showed no suspicious lesion completed the PCQ on three further occasionsone to two days before results were received by post; one week after all-clear results were received; eight months after the screening visit. All questionnaires were posted to women to be returned using a reply paid envelope.
Recall group
In addition to the PCQ completed at the screening visit, women whose mammogram showed a suspicious lesion completed the PCQ one to two days before results were received by post and again while waiting at the recall assessment clinic. Women who were found on further investigation to have benign lesions also completed the PCQ on two more occasions: one week after all-clear results were given at the recall assessment clinic and eight months after the initial visit. All these questionnaires were posted to women to be returned using a reply paid envelope except for the recall assessment clinic PCQ, which was completed as the women waited for their appointment. Women who were referred from the recall assessment clinic for surgical biopsy did not complete questionnaires after the recall assessment clinic visit and have not been included in the analysis.
Control group
A community control sample was obtained by telephoning randomly selected households from adjacent regions outside the recruitment area for the breast x ray programme. Selection was made from outside the recruitment area because the screening programme had been operating for about 18 months when this study was conducted and about 35% of the target population had been screened by this time. It is known that early attenders at screening programmes differ in important ways from reluctant attenders,!' so it was felt that a control group selected from women who had not yet attended the programme would not be directly comparable with the screened group. The control group and screening and recall groups were all recruited over the same time period. Numbers were telephoned up to three times and if the household contained a woman aged between 50 and 69 a brief explanation was given of the purposes of screening mammography programmes and the woman was asked whether she would attend a programme if one was to be set up in her area. This procedure increased the comparability with the screening group. Those women who thought they would be likely to attend were asked if they would complete four questionnaires over an eight month period. The PCQ was sent to the control group at the following points: one week; two weeks; three weeks; and eight months after the recruitment phone call. These procedures were adopted to make the measurement process in the control sample comparable with that in the breast x ray programme samples.
STATISTICAL ANALYSIS
Profile analysis was used to examine differences between groups over time." Profile analysis is used in longitudinal studies where there are repeated measures of the same dependent variable on different occasions, and where changes over time are of interest. It is a multivariate approach to repeated measures analysis of variance, in which the assumption of homogeneity of covariance, which was not met in this data set, is not required. The major question to be answered by profile analysis is whether or not profiles of the groups differ on a set of measures. The numbers tested are the segments or difference scores between dependent variables measured on consecutive occasions. If the segments are similar for each of the groups then the profiles are parallel; if the segments do not deviate from zero then the profiles are flat; and if the mean scores of the groups combined across the observation times are different then the levels of response differ between the groups. The difference in levels is tested using the scores rather than the segment.
• Parallelism of profiles examines whether the groups have a similar pattern of response over the course of time. It is comparable with a test of interaction between groups and time in univariate repeated measures analysis of variance.
• Levels test examines whether, regardless of parallelism, one group, on average, scores differently from other groups on the sets of measures. It is similar to the test for between subjects main effect in univariate analysis of variance.
• The flatness test examines whether combined responses for all groups are notably different at any particular point in time. This test evaluates the same hypothesis as the within subjects main effects.
Only results for women who had completed the questionnaires on four separate occasions
Cockburn, Staples, Hurley, De Luise
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were included in the profile analyses as the method did not allow for subjects with missing data at any of the points. Scores for the whole sample, including women with an incomplete series of questionnaires, did not differ significantly from the subset used in the profile analyses, and attrition rates did not differ between the groups.
The results for the recall group obtained at their visit to the recall assessment clinic were not included in the profile analysis as there were no results comparable to this time point for women in the other two groups. A separate one way repeated measures analysis of variance was carried out for the set of five question-7
Results
RESPONSE RATE
Altogether, 2003 women were contacted over a four month period at the screening clinic and 95% consented to take part. Of these, 200 women in whom no abnormality was detected at initial screen were randomly selected to be the screening group. Additionally, 83 women were recalled for further investigation, which showed the abnormality to be benign. For the control sample 76 (56%) of eligible women approached agreed to take part. At time 2 (before results were received or one week later for the control group) 93% of questionnaires were returned; at time 3 (at recall assessment clinic) 93% of questionnaires were returned; at time 4 (after all clear or two weeks later for the control group) 88% of questionnaires were returned; at time 5 (eight months later) 91 % of questionnaires were returned. All four questionnaires were returned by 142 (72 %) women in the screening group and 52 (68%) women in the control group, while 58 (70%) women in the recall group returned all five of their questionnaires.
naires for the recall group to investigate the changes in their scores over-time. 
0'---------'-------'----------'----------'--------' 2·5 PROFILE ANALYSIS
Emotional dysfunction
The results indicated that the profile of emotional dysfunction scores was not parallel across the three groups; at least one group had a consistently different mean emotional dysfunction score from the others and at least one of the profiles changed over time. The parallelism, levels, and flatness hypotheses were all rejected.
The non-parallelism of profiles was investigated by simple effects analysis for time of testing by group. When the groups were compared at the different time points significant differences (after Scheffe adjustment) were found only after receiving the all-clear result. Simple contrasts were explored to determine which group differed from the others at each of the time points. The only significant contrast was between the recall group and the other groups one week after receiving the all-clear result (P < 0·001 after Scheffe adjustment). The recall group had significantly higher scores than the other two groups immediately DESCRIPTIVE ANALYSIS Figures 2-4 show the mean scores (and 95% confidence intervals) on each of the subscales for all participants in each group at the separate occasions. The confidence intervals for the mean values (x) were calculated in the standard way -that is, by calculating the standard error (SE) of the mean group score and multiplying by 1,96, so that the 95% confidence interval is x± (1·96SE). There were no significant differences in the initial scores for the three groups on any of the scales. This is indicated by the overlapping of the confidence intervals. C.
after the all-clear result, indicating that the lack of parallelism was a result of the high scores of the recall group after the all clear.
A separate one way analysis of variance was used to compare the emotional dysfunction scores from all five data collection points for the recall group (including the scores obtained while waiting at the recall assessment clinic). The time effect was highly significant (P<O·OOl) . Figure 1 shows that the scores obtained from the PCQ completed at the recall assessment clinic were much higher than at any other time.
Physical dysfunction
The profiles of physical dysfunction scores differed only on the flatness test -that is, the mean scores rose and fell but the patterns were similar (parallel) across groups, and the overall mean scores for each of the groups were similar (the levels hypothesis). The scores at eight months were different from the scores obtained one week after the all-clear results (the flatness test). Simple contrast analysis to investigate the lack of flatness showed that the only significant contrast was between the recall group and the other two groups one week after the all-clear results, with scores in the recall group being significantly higher at this point (P < 0·05 after Scheffe adjustment).
The separate one way analysis of variance for the recall group showed that the time effect was significant (P < 0'05), indicating significant differences in mean physical dysfunction scores at different data collection points.
Social dysfunction
Results of this analysis showed that the social dysfunction scores chariged little over time and were similar for all three groups. The flatness, levels, and parallelism hypotheses were all retained.
Discussion
The aim of the present study was to examine possible negative consequences of screening mammography on a woman's emotional, social, and physical wellbeing. We examined possible effects at a number of stages in the screening process, both for women who were recalled for further tests and those who were not. Measurements from the screened group were also compared with those from an unscreened community sample.
The level of emotional functioning of women who were not recalled did not change over time as a result of the screening visit, and at no point differed significantly from community controls. The most significant effect of the screening process was on the emotional wellbeing of women who were recalled because of a suspicious lesion. The level of emotional dysfunction in the women who were recalled was highest while waiting at the recall assessment clinic. Although emotional dysfunction scores in these women were lower one week after receiving the all-clear result, they were 11 still significantly higher than scores obtained at comparable times from women who were not recalled and from community controls. This difference had disappeared eight months after the screening visit, when the level of emotional functioning was similar to that of women who were not recalled and to that of women in the control group.
The greatest impact of the screening process on physical functioning also occurred in women who were recalled for further investigations before being given the all clear. Although not as marked as the level of emotional dysfunction, the level of physical dysfunction in the recall group was highest while waiting at the recall assessment clinic. The level ofphysical dysfunction in the recall group was significantly higher than that of other groups one week after receiving the all clear. This difference was not apparent eight months after the initial visit.
The screening process seemed to have had little effect on the women's normal social functioning.
This study has overcome many of the limitations imposed by methods used in previous studies. Firstly, some previous studies did not take measurements until three to six months after notification of results." By obtaining baseline profiles on groups at the beginning of the screening process, we are more confident that significant differences which were subsequently found between groups can be attributed to differences in experiences after initial screening rather than to fundamental differences between groups. Secondly, we included a community control group for comparison with groups who had undergone screening and recall. Thirdly, we used a measurement instrument (the PCQ) which was designed specifically to measure the psychological consequences of screening and to determine whether any effects were sustained in the long term, overcoming problems incurred by use of non-specific instruments which measure short term changes."?
The results of this study indicate that recall for further investigations significantly affects the emotional and physical wellbeing of women. Not surprisingly, this effect is most apparent while waiting at the recall assessment clinic, but can still be detected up to one week after receiving all-clear results. This finding has a number of implications. Firstly, mammograms must be read accurately so that the recall rate for women with benign problems (the 'false positives') is minimised. The guidelines for the national programmes for breast screening in both the United Kingdom and Australia give as acceptable standards for recall assessment < 10% of women screened at the first round and < 5% on subsequent rounds.P " One of the objectives of these screening programmes, however, is to screen 70% of eligible women.P " Given that up to 10% of these women may be recalled, a substantial number of women may have significant negative psychological consequences. In this regard, it is important that screening programmes not only attain the acceptable stand-ards but strive to minimise the recall assessment rates for false positives as far as possible.
Secondly, there are implications for service provision. Our study suggests that women attending recall assessment clinics have special needs. Staff implementing the screening programme should be trained to minimise the negative psychological consequences of these women, and professional counselling may be required at this time. Further research is needed to determine whether counselling lessens psychological morbidity, and, if it does, the most appropriate type of counselling intervention. Our study suggests that if counsellors are employed in screening programmes, their services should be concentrated on recall assessment clinics.
It should be noted that this study did not investigate the impact of screening on women who were referred for surgical biopsy (with a subsequent benign diagnosis). It seems likely that the adverse psychological consequences would be greater in these women, and a previous study provides some evidence that this is the case."
It was reassuring, however, to find that there were no long term effects of the screening process in this programme on women's emotional, social, and physical wellbeing. Whether being recalled for further assessment will affect women's participation in routine regular rescreening remains to be determined.
